
EIA_8^-U288 

AD 

CONTRACT REPORT ARBRL-CR-00529 

AERODYNAMIC HEATING COMPUTATIONS FOR 

PROJECTILES - VOL.   Ill: BRL 

INTERACTIVE PLOTTING 

PROGRAM (BRLINPLOT) 

Prepared by 
Acurex Corporation, Aerotherm Division 

555 Clyde Avenue, P.O. Box 7555 
Mountain View, California 94039 

June 1984 

US  ARMY ARMAMENT  RESEARCH  ANB  DEVELOPMENT  CENTER 
BALLISTIC   RESEARCH   LABORATORY 

ABERDEEN   PROVING   GROUND,   MARYLAND 

Approved for public release; distribution unlimited. 

10 Qi^lä:;7i£Tiiies3 4 

19970908 138 



Destroy  this   report  when   it   is  no   longer needed, 
Do  not   return   it   to  the  originator. 

Additional   copies   of  this   report  may  be  obtained 
from  the  National   Technical   Information  Service, 
U.   S.   Department   of  Commerce,   Springfield,   Virginia 
22161. 

The findings in this report are not to be construed as an official 
Department of the Army position,  unless  so designated by other 
authorized documents. 

The use of trade names or ma>:ufacturers ' name?  in this report 
does not constitute indorsement cf ar.y eonmercial product. 



UNCLASSIFIED 
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered) 

REPORT DOCUMENTATION PAGE READ INSTRUCTIONS 
BEFORE COMPLETING FORM 

1.   REPORT NUMBER 

CONTRACT REPORT ARBRL-CR-00529 

2. GOVT ACCESSION  NO, 3.    RECIPIENT'S CATALOG NUMBER 

4.    TITLE (and Subtitle) 

AERODYNAMIC HEATING COMPUTATIONS FOR PROJECTILES 
- VOLUME III:  BRL INTERACTIVE PLOTTING PROGRAM 
BRLINPLOT)  

5.    TYPE OF  REPORT & PERIOD COVERED 

Final 
6. PERFORMING ORG. REPORT NUMBER 

7.    AUTHORfaJ 8.    CONTRACT OR GRANT NUMBERfsJ 

Robin A.  S.  Beck DAAK11-81-C-0064 

9.    PERFORMING ORGANIZATION  NAME AND ADDRESS 

Acurex Corporation, Aerotherm Division 
555 Clyde Avenue, P.O. Box 7555 
Mountain View, California 94039  

PROGRAM ELEMENT, PROJECT, TASK 
AREA & WORK UNIT NUMBERS 

RDT&E 1L162618AH80 

11.    CONTROLLING OFFICE NAME AND ADDRESS 

US Army AMCCOM, ARDC 
Ballistic Research Laboratory, ATTN: DRSMC-BLA-S(A 
Aberdeen Proving Ground. MD 21005 

REPORT DATE 

June 1984 
>   13.    NUMBER OF PAGES 

M. 
14.    MONITORING AGENCY NAME ft  AODRESSfif dlltetent from Controlling Ottice) IS.   SECURITY CLASS, (of this report) 

Unclassified 
15«.    DECLASSIFICATION/DOWN GRADING 

SCHEDULE 

16.    DISTRIBUTION STATEMENT (of thle Report) 

Approved for public  release,  distribution unlimited. 

17.    DISTRIBUTION STATEMENT (of the abatract entered In Block 20, If different from Report) 

18.    SUPPLEMENTARY NOTES 

This work was performed under the direction of the Aerodynamics Research Branch, 
Launch and Flight Division, DRSMC-BLL (A), Dr. Walter B. Sturek, Contracting 
Officer's Technical Representative. 

19.    KEY WORDS (Continue on reverae aide if neceaaary and Identity by block number) 

Interactive Computing 
Grid Generation 

20.    ABSTRACT (Continue ma raverae attta ft rfcaaamry and Identity by block number) 

This report describes the development of an interactive plotting and grid 
generation program for generating input data for the ABRES Shape Change Code. 
The program as developed can provide grid input data for ASCC80 as well as the 
modified codes BRLASCC and PLNRASCC. The report contains test cases and a 
detailed user's guide which describes the input data required to run the code. 

DD , FORM 
JAN 73 1473 EDITION OF » MOV 65 IS OBSOLETE 

SECURI .WM^IF&TPOKOFTH.S PAGE (When Data Entered) 



TABLE OF CONTENTS 

Page 

1. INTRODUCTION  5 

2. INPUT AND OUTPUT  7 

2.1 Device Definitions  

2.2 Input  Instructions  

2.2.1 Title Cards  8 

2.2.2 Flag Card  8 

2.2.3 Input Table 3.    Initial  Configuration and In-Depth 
Conduction Grid Parameters  8 

2.3 Interactive Commands  
Of) 

2.4 Sample Problem  

2.4.1 Input  File Listing  21 

2.4.2 Terminal  Session..  22 

2.4.2.1 Using the PLOT Commands  22 

2.4.2.2 Modifying the Surface Shape  29 

2.4.2.3 Modifying the Implicit Grid  37 

2.4.2.4 Modifying the Explicit Grid  43 

2.4.2.5 Modifying the General Interface Locations  58 

2.4.3 New BRLASCC Table 3  64 

DISTRIBUTION LIST  D0 



SECTION 1 

INTRODUCTION 

This report documents the BRL Interactive Plotting Program developed 

under the Aerodynamic Heating Computations for Projectiles program. The 

overall objectives of this program were threefold: 

o  Modify the in-depth heat conduction package to improve ASCC's 

capabilities to handle slender multimaterial configurations 

• Extend the developments of planar ASCC modifications to predict 

heating of swept fin configurations to include: (a) turbulent flow 

on swept wings; (b) 2-D shock shape; and (c) improved in-depth heat 

conduction routines 

• Develop an interactive computational grid developing routine to 

simplify the procedure for inputting body configurations and 

developing computational grids for ASCC 

The BRLINPLOT program is described in Volume III of this report. Changes made 

to ASCC80 covering Objectives 1 and 2 are documented in Volumes I and II, 

respectively. In this document, the updated ASC Code is referred to as 

BRLASCC. 

It has frequently been difficult to set up the internal heat conduction 

grids and material interfaces required in the ASC code. It often required 

meticulous hand plotting by the user and then several iterations with the ASC 

code to set up appropriate implicit and explicit grids. Therefore the purpose 



of the BRLINPLOT computer program is to allow the user to iterate on the 

geometry interactively without running BRLASCC. Utilizing BRLINPLOT, the user 

can view, correct, and review the implicit and explicit grid configurations 

and considerably reduce the chance of user input error. Once the conduction 

grids are satisfactory, BRLINPLOT creates an output file of Input Table 3 to 

be used with BRLASCC. The user can insert this file from BRLINPLOT directly 

into the BRLASCC input file. 

Section 2 of this report describes how to use the BRLINPLOT program. 

Included in the section are: (1) device definitions that must be made prior 

to running the program; (2) instructions for the input file; (3) a list of 

definitions of the interactive commands used once the user has started running 

the program; and (4) a sample problem illustrating the input file, the 

terminal session, and the resulting BRLASCC Input Table 3 file. 



SECTION 2 

INPUT AND OUTPUT 

This section is devoted to a user-oriented discussion of input and 

output for the BRL-Interactive Plotting Program (BRLINPLOT). Section 2.1 

describes the device definitions required, Section 2.2 includes a complete 

set of input instructions, Section 2.3 outlines the interactive commands used 

when running the program, and Section 2.4 presents a sample problem to 

demonstrate the program. 

2.1 DEVICE DEFINITIONS 

The following device definitions must be made prior to running the 

BRLINPLOT Code: 

• File 4 (F0R004)  = Data input file 

• File 7 (F0R007)  = New data file generated by BRLINPLOT 

• File 8 (F0R008)  = Output file 

An additional file will be defined interactively for output of a device 

independent plot file if desired by the user. 

2.2 INPUT INSTRUCTIONS 

The input to the code consists of: 

©  Three title cards 

• One flag card 

• Input Table 3 from BRLASCC (in its entirety) 

The following sections describe these three input tables. 



2.2.1 Title Cards 

The first three cards of the input file contain title information in 

Columns 1 through 72. The first line will be included in the new output data 

file (F0R007) for reference purposes. 

2.2.2 Flag Card 

This card supplies the code with program flags which indicate options 

to be used. 

COLUMNS    FORMAT    FLAG    DEFINITION 

1-5      15       LG    Environment Flag  u 

-1 -- Flight with internally 
calculated trajectory 

+1 ~ Any other environment 
(flight, wind tunnel, ballistic 
range, general, arc heater) 

6-10      15       ISS   Shape Change Flag 
0 -- Shape change with transient 

in-depth conduction 
1 — Shape change with steady-state 

in-depth conduction 
2 -- No shape change 

11-15 15 IPLOTR      Device  independent plot file flag 
0 — Plots will  appear on  terminal 

screen - 
1 -- Plots will  not appear on screen 

but will   instead be output to a 
file for use with a printer  (the 
file name is defined 
interactively by the user) 

2.2.3    Input Table 3.    Initial  Configuration and  In-Depth Conduction Grid 
ParameteTs 

1 1-2 12 Enter 03  (table number) 

2 1-5 15 NS ~ Number of points on the heated 
surface of the body  (maximum 50 points) 

>0 — Sphere-cone shape option 
(applicable only for single 
material  bodies) 

<0 — General   shape option 



Card 
No.       Columns 

6-10 

11-15 

1- 2 

3-14 E12.5 

15-26 E12.5 

,27-38 

39-50 

Format Data Units 

15 NPN — Number of points on the nose; 
applicable only to sphere-cone option 
(NS > 0) 

15 MAT -- Material   index for single material 
nosetip.    If the nosetip is multimaterial 
(maximum of six in-depth materials, 
general  shape option only)  it may be 
entered as zero. 

Blank 

RNI —  Initial  nose radius* Inch 

ZMAX — Maximum axial   length  (required 
input for sphere-cone option only) Inch 

ZMAX = Z-coordinate of the last point on 
the sphere-cone 

E12.5        THETA ~  Initial  cone half angle  (required 
input for sphere-cone option only) Deg 

E12.5        OX — Axial  position of the origin of the 
rays Inch 

<0 -- Flat back option 

>0 ~ Plug option 

The following sketches illustrate the 
nosetip configuration/location of the 
origin of the ray's combination which 
are referred to as flat back or plug 
configurations. 

OX = ZMAX 

^Sl &1 N 

1° 
-•-ZMAX—» 

-*-ox-H 
■*-    ZMA X 

  

fO 
o 

a. Flat back (OX = ZMAX)    b. Plug (OX < ZMAX) 

"•"Used to estimate transition altitude (or time), and for scaling of body 
input information 



Card 
No. Columns  Format 

51-62 

63-74 

E12.5 

E12.5 

Data 

TS — Initial body temperature. This input 
will be overridden if surface temperature 
distribution is input via Table 07. 

STRD — (Transient option only, ISS = 0.) 
Maximum surface temperature rise desired 
between time steps. If it is less than 
49°R or greater than 201°R, it is set to 
75°R. 

Units 

°R 

General Shape Option 

The generalized shape/interface option can be thought of as describing 

the boundary lines for each material in the vehicle. Each material interface 

should be described as a closed loop (i.e., one point should be specified 

twice). A simple sample will best illustrate the use of the new option. 

Consider a vehicle modeled by the following geometry: 

2 _ 

Material 3 
I  

(A 

Table 3 input for this geometry is shown in Figure 1 with 10 surface 

points, models the interface with 22 input points, and has 1 plug point. 

Although the configuration appears as a flat back, the user has specified a 

plug option (Figure b, Page 3-14) so that the origin of rays may be placed 

10 



closer to the nosetip for better implicit layer definition. As such, the user 

must specify the flat back face as an unheated surface. From this data, the 

code will calculate the coordinates and material flags of the interface 

intersections with ray within the implicit layer, and the material flag 

indices for the explicit grid, NMAT. 

Card 
No.       Columns      Format Data Unlts 

4 1-20 F10.3.F8.3.I2 ZSP(I), RSP(I), NB1(I) -- For I = 1, NS. 
Body point coordinates and material 
indices for the surface of the vehicle.    Inch 

Enter one surface point per card. 
Enter as many cards as there are surface 
points (NS). 

5 1-5    15      MJF — Number of points used 
to describe the interfaces 

6 1-20 F10.3.F8.3.I2 ZIS(I), RIS(I), NBS(I) - For I = 1, NIF.   Inch 
Coordinates and material indices for the 
interface locations. 

Enter one interface point per card. 
Enter as many cards as there are 
interface points (NIF). 

If the geometry consists of only one material, the interface boundary is 

described first by tracing the surface body points then closing the loop. 

______-__------ Plug option only ---------------- 

(Read only if OX > 0) 

Plug points identify the remaining surface points that are not on the heated 

surface. Note if a flat back configuration is specified as a plug (Figure b, 

page 3-14), that is OX > 0, then a single plug point is required, connecting 

the last surface point to the axis, which describes the unheated flat back 

face. 

11 
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Card 
No.        Columns Format Data Units 

1- 2 12 NC ~ Flag to read the coordinates of the 
Eödy points 

= 0 —  Keep reading 

*  0 -- Stop reading.    This  indicates that 
the card is the last of its kind. 

3-14 E12.5        ZSP ~ Body point axial   length,  (z) 

15-26 E12.5        RSP — Body point radial   length,  (r) 

Inch 

Inch 

________   _ In-depth grid setup    ----   

(Transient option only:    ISS = 0) 

This in-depth grid definition and nomenclature are shown  in the following 

sketch. 

Implicit nodelet 

Explicit node 

Surface 
layer 

Comments on the Choice of the In-Depth Grid 

The grid size and distribution are problem dependent.    In general, 

there is no rule as to what the optimum value of the grid size is and one has 

to perform some numerical  experiments to arrive at the optimum value.    The 

acceptable solution to the problem is  the one which does not change when the 

grid size is further refined. 

14 



In order to obtain a rough estimate of the thickness of the surface 

layer, we use the results of steady-state analysis of a semi-infinite solid 

with constant surface temperature (or heat flux)  and recession rate,  s.    It 

can be shown that the thermal  penetration depth  in the solid is 

Dp  =   2.3g 

where a is the material thermal diffusivity and Dp is defined to be the 

distance from the receding surface to where the temperature drops to 

10 percent of the surface temperature. 

In the nosetip application, if we can estimate a characteristic 

recession rate, s, we may state that the surface layer thickness should be 

greater than or at least equal to Dp obtained from the above formula. 

For plug configuration the position of the origin of the rays on the 

axis of symmetry is input by the user. As a guide to determine the position 

of this origin, it should be noted that for accuracy of computations we desire 

the rays to be as close to the surface normals as possible. On the other 

hand, the distance OX should be large enough to allow the surface to recede 

without getting too close to the origin of the rays. The computations are set 

to stop if the distance from the back of the surface layer to the origin of 

the rays is anywhere smaller than 0SM0VE unless the automatic shifting option 

is specified. In the former case, the computations can be continued by 

relocating the origin of the rays and using the code restart capability. The 

input format for the in-depth grid is as follows: 

15 



Card 
No. Columns Format 

6 1- 5 12 

7 1- 2 12 

3-74 6E12.5 

Implicit Grid 

Data Units 

LL -- Total number of implicit nodes 
Tnodlets) along each ray (maximum 15) 

Blank 

DELN(I) -- For 1=2, LL; normalized 
nodlet spacing (normalized distance 
between nodlets, from surface inwards 
must sum to unity; maximum of 14). 
If uniform spacing is desired, enter 
only one spacing, DELN(2); i.e., 
1/(LL-1) = uniform spacing. 

8 1-2    12    Blank 

3-74   6E12.5  DEL(I) -- For 1=1, NS; surface layer 
thickness along each ray. If uniform 
thickness is desired, enter only one 
thickness, DEL(l) Inch 

9 1-5    15    _IL_ ~ Number of explicit nodes in the 
X-direction (maximum 60) 

6-10    15    _JL — Number of explicit nodes in the 
Y-direction (maximum 25) 

10    1- 2 Blank 

3-74 6E12.5      XDIF(I)  -  For  I  = 2,   IL   (six to a card), 
X-direction distance between grid nodes. 
For uniform grid spacing in both X and Y 
directions enter one value only,  XDIF(2) Inch 

1- 2 Blank 

3-74 6E12.5      YDIF(J)  - For  J = 2,   JL  (six to a card), 
Y-direction distance between grid nodes      Inch 

___________ Trajectory calculation option only ----------- 

(Read only if LG = -1) 

Card 
No.        Columns      Format Data Units 

*12 3-14 E12.5        THETAC ~ Frustum angle to be used  in 
calculating  the aft body drag Deg 

16 



15- -26 

27- ■38 

39- -50 

Card 
No.        Columns      Format Data Units 

E12.5        RBAS —  Vehicle base radius Inch 

E12.5       J/LN —  Vehicle axial   length Inch 

E12.5        XCG —  Vehicle center of gravity location 
from stagnation point Inch 

51-62 E12.5        WT ~  Vehicle weight lbm 

2.3 INTERACTIVE COMMANDS 

This section defines the various commands available in the BRLINPLOT 

program.    The definitions shown below can be acquired by using the "HELP" 

command. 

Commands available (Note:    Commands must be input in capital   letters): 

PSUR PIMP PEXP PINT PALL MSUR 
MIMP MEXP MINT ZOOM HELP SAVE 
UPDT NOPR PRMT HALT 

Modification options available: 

Command PSUR: 
Plots the surface points 

Command PIMP: 
Plots the implicit grid 

Command PEXP: 
Plots the explicit grid nodes and shows which nodes lie in the 
implicit grid 

Command PINT: 
Plots the interface points which were input using the general 
interface option 

Command PIMP: 
Plots the implicit grid 

17 



Command PALL: 
Plots the explicit grid nodes, the material interface points, 
and the upper and lower bounds of the implicit grid 

Command MSUR: 
Displays and modifies variables associated with the surface 
points 

WARNING 

Variables in this routine may be affected by 
changes in the implicit grid. 

Command MIMP: 
Displays and modifies variables associated 
with the implicit grid 

WARNING 

Variables in this routine may be affected by 
changes in the surface points. 

Command MEXP: 
Displays and modifies variables associated with the explicit 
grid 

Command MINT: 
Displays and modifies variables associated with the general 
interface option 

Command ZOOM: 
Rescales the window for better resolution. The routine will 
prompt for the new window coordinates. User must enter all 
four parameters (inches) 

Command HELP: 
Provides a short list of commands/options and allows the user 
to access information concerning the use of these commands 

Command SAVE: 
Punches and prints the modified input data 

Command UPDT: 
Updates the variables used by the plotting routines using any 
modifications to the data 

Command NOPR: 
Turns off the command prompting 

18 



Command PRMT: 
Turns on the command prompting 

Command HALT: 
Halts execution of the code 

Option S => SHOW: 
Displays the variables associated with the current modification 
routine 

Option P => PLOT: 
Updates and plots the changes made in the current modification 
routine 

Option R => RETURN: 
Returns to the control program 

Option C => CHANGE: 
Changes the specified variable 

Syntax: C VAR LOC VALUE 
where:  C   => CHANGE option 

VAR  => Variable to the modified 
LOC  => The array index to be modified for nonarray 

variables (enter 1 for nonarray variables) 
VALUE => The new value to be stored in VAR(LOC) 

Option I => INSERT: 
Inserts values into the specified array 

Syntax: I VAR LOC 
where:  I  => INSERT Option 

VAR => Variable to be modified. In the surface and 
general interface routines, "all" may be 
entered to insert values in all arrays 

LOC => The location in VAR after which 
the insertion will be made 

The modification routines will prompt for the values to be 
inserted. If "ALL" is specified as VAR, the variables which 
reflect the number of entries in the arrays will also be 
modified. 

Enter "0" to quit inserting new values. 

Option D => DELETE: 
Deletes values in the specified array 

Syntax: D VAR ISRT ISTOP 
where:  D   => DELETE option 

VAR  => Variable to be modified. In the 
surface and general interface 
routines, "ALL" may be entered to 
delete values in all arrays. 

19 



ISRT => The first array index in VAR 
to be deleted. 

ISTOP => The last array index in VAR 
to be deleted. 

If "ALL" is specified as VAR, the variables which reflect the 
number of entries in the arrays will also be modified. 

2.4   SAMPLE PROBLEM 

This section demonstrates the versatility of the BRLINPLOT program. A 

sample nosetip geometry is input, modified, and a new geometry table is 

produced. First, a listing of the input data is shown in subsection 2.4.1, 

then a "photo" of the complete terminal session is in subsection 2.4.2, and 

finally, a listing of the new geometry table, ready for inclusion in the 

BRLASCC input file is shown in subsection 2.4.3. 
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2.4.1    Input File Listing 

BRL FLIGHT CASE 
TRANSIENT CONDUCTION SOLUTION 
12.5 DEG NOSE, 8 INCH BODY 

-- BRLASCC 

03 

03 

12 
0.06 
0.0 
.001 
.20 
.45 
.7 

1.00 
1.249 
1.55 
1.9 
2.2 
5.1 
8.0 

32 
0.0 
.001 
.20 
.45 
.7 

1.00 
1.249 
1.55 
1.875 
1.94 
1.76 
1.76 
1.268 
1.268 
0.86 
0.86 
0.86 
0.86 
1.76 
1.76 
1.94 
1.875 
2.2 
5.1 
8.0 
8.0 
0.86 
1.268 
1.268 
1.76 
1.76 
1.268 
8.0 
6 
.2 
.3 

44 
0.20 

2.2 585. 200. 

0.0 
.0605 
.105 
.1603 
.2157 
.2822 
.3375 
.3798 
.429 
.4712 
.8788 

1.2863 

0.0 
.0605 
.105 
.1603 
.2157 
.2822 
.3375 
.3798 
.425 
.32 
.291 
.226 
.1571 
.0775 
.0775 

0.0 
.0 
.0775 
.0775 
.291 
.32 
.425 
.4712 
.8788 

1.2863 
0.0 
0.0 
.0775 
.1571 
.2157 
.0775 
.0775 

12 

10 
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2.4.2 Terminal Session 

The following subsections illustrate the actions of the BRLINPLOT user 

at the terminal. First, after the input/output files were defined, the 

program was initiated. Subsection 2.4.2.1 shows the use of the various plot 

commands, and subsections 2.4.2.2 through 2.4.5 illustrate the different 

modification techniques. 

2.4.2.1 Using the Plot Commands 

The PSUR, PIMP, PEXP, PINT, PALL, and ZOOM commands are demonstrated 

herein. Notice that the program will only work when the commands are 

capitalized and spelled correctly. 



$ ASS BRLGEOM.DAT F0R004 
$ ASS BRLGEOM.OUT F0R008 
$ ASS NEWGEOM.PCH FOR007 
$ RUN BRLINPLOT 

INPUT DATA HAS BEEN READ AND ALL VARIABLES ARE DEFINED 

PLEASE SELECT A COMMAND FROM THE FOLLOWING LIST: 
PLOT COMMANDS:     PSUR PIMP PEXP PINP PALL ZOOM 
MODIFY COMMANDS:   MSUR MIMP MEXP MINT 
GENERAL COMMANDS:  HELP SAVE UPDT NOPR PRMT HALT 

COMMAND 
PUSR 
INVALID COMMAND: 
COMMAND 
PSUR 

PUSR 

1 

"1'r 

1—1 

CZJ 

x: 
M 
C£> 
r~" 
u 
_J 

r .1" 
_J 
or 
*—■« 

Q 
ac 
QL. 

■ i 

O _j fcdL 

f— 
0. ! 

INITIAL  SURFACE 

__—-B- 

,-B-«- .--•&- 

"T" " 
] .0 ,Q    3.D    4.0    5.0    5.0 

RXIRL LENGTH (IN.) 
5.0 
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COMMAND 
PIMP 

PLEASE SELECT A COMMAND FROM THE FOLLOWING LIST: 
PLOT COMMANDS:     PSUR PIMP PEXP PINT PALL ZOOM 
MODIFY COMMANDS:   MSUR MIMP MEXP MINT 
GENERAL COMMANDS:  HELP SAVE UPDT NOPR PRMT HALT 

LO 

;^ to- 

IMPLICIT    GRID 

CM 

u.n      ] .0 2.0 ,D 4.0 i.O 

RXIRL LENGTH (IN. 
5.0 R.O 
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COMMAND 
PEXP 

PLEASE SELECT A COMMAND FROM THE FOLLOWING LIST: 
PLOT COMMANDS: PSUR    PIMP    PEXP    PINT    PALL    ZOOM 
MODIFY COMMANDS: MSUR    MIMP    MEXP    MINT 
GENERAL COMMANDS:       HELP    SAVE    UPDT    NOPR    PRMT    HALT 

LO 

o 
■ -I"1 

—ir 

I— t 

CZt 

H t-"j~ 
M 
|Ti 
—y 

tJ 
. 1 «~i 

03 
_J 
cc 
i—t 

C\ 
E 
C£ 1—. 

CJ 

■ 

EXPLICIT    GRID 
NOOE POINTS 

 __—- !r" _ _ 
 _.._•-—ä~TT~Z i i A. iJi_JA_A-A-f"'=lr> 4 + + + + +• 4 

--ÄTTT 4 A ix A i_A.-Ä-i-f'"T"? f  4  -f- 4  + +  ¥   4  + + + +  +•  4 
-T"-t- +  t+-t--t-t--l-i--t-i--t"t'-fl-4-t--t--t--t-'t-t 

£i.C5_l—|—| 1—|—|—1_l—| 1_)—l—I—I—I 1—I—I—I—I—I 1—4- -i—i—4—I—I—I—1~*—I—1 (- 

4-  +  + ■- 

+  +  + 
+  +  + 

O.O 
~1  
]„0 2.0 3-D 4.0 

~1— 
5.0 7.0 S.D 

flXIRL  LENGTH   (IN.) 
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COMMAND 
PINT 

PLEASE SELECT A COMMAND FROM THE FOLLOWING LIST: 
PLOT COMMANDS:     PSUR PIMP PEXP PINT PALL ZOOM 
MODIFY COMMANDS:   MSUR MIMP MEXP MINT 
GENERAL COMMANDS:  HELP SAVE UPDT NOPR PRMT HALT 

LO 

C—' 

•"J-"- 

"3* 

1—1 

ürzi 

m tö~ 
F-i 
f'C, 
—-r 

u 
1 CD 

OJ 
_J 
az 
V 1 

Q 
ill 
tt: T—I 

ITJ 

■ 

ENERfiL    MATERIAL 
INTERFACE:   POINTS nRT N 

l--;-H i 
E3 j 

!■:■:! 
'7 

_^-!r-rr -~r"T"" 

—-T-T-T*""*", ".".'.". 
■"-;•>;•; !vl 

___     -v^-rrr~. ■.•_-•.-.■.-.•.•■..-.■. -.-.-.■.-. .-.-.-.•.• 
■;•;-; 

___--T-—~-  ...... 

,--r::E?S^'-":-:'- VE'RX 
.'.*.■ 

0.0 „D .0 4.0 

fl-:IRL  LENGTH   (IN. 
5.0 8.Ö 
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PLEASE SELECT A COMMAND FROM THE FOLLOWING LIST: 
PLOT COMMANDS:     PSUR PIMP PEXP PINT PALL ZOOM 
MODIFY COMMANDS:   MSUR MIMP MEXP MINT 
GENERAL COMMANDS:  HELP SAVE UPDT NOPR PRMT HALT 

COMMAND 
PALL 

INITIAL CONFIGURATION 
o 
ir"" 

o 

MflT NO 
E3  1 
EZD 2 

x: K-r- to" 

LJ 
_j <=> 

or 

or R^ 
az —-1 ____^-r-r<«r:"2;":&X iWÜH L 

:-j. -&-a.aj^^ "> 't^yt- ;+i-+- * ;+•+!+•: 4- *; +; •+■!+; •*•• ;+i+• *;+; •■ • 
*? .■*■. ■f'!+! -T' -I* \x -r '.I-!"}'?', x *r I-i-! •■£■ !■*' ■£■ * !■*"'■+■ It-! *t' V! r *r !■ ■ 

i■ i'if■ '■■"<"■ 1 ■ *i~■ j• ~»*-f ■ *i«*i*■ r■'i~■!*«"ii*4*.■ i• *»*■ i«*»" <'■'>.■'!'■?■'>*■!■ v<*il 

O.O 1.0 2.0 
-1— 
3.D 

—\— 
4.0 5.0 

—I— 
5.0 7.0 8.0 

RXIRL LENGTH   (IN.) 
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PLEASE SELECT A COMMAND FROM THE FOLLOWING LIST: 
PLOT COMMANDS:     PSUR PIMP PEXP PINT PALL ZOOM 
MODIFY COMMANDS:   MSUR MIMP MEXP MINT 
GENERAL COMMANDS:  HELP SAVE UPDT NOPR PRMT HALT 

COMMAND 
ZOOM 
CURRENT WINDOW COORDINATES ARE: 
ZLEFT= 0.00 ZRITE= 8.00 RBOT= 0.00 RTOP= 2.66 

ENTER NEW COORDINATES 
1.0 3.0 0.0 1.0 

PLEASE SELECT A COMMAND FROM THE FOLLOWING LIST: 
PLOT COMMANDS:    PSUR PIMP PEXP PINT PALL ZOOM 
MODIFY COMMANDS:   MSUR MIMP MEXP MINT 
GENERAL COMMANDS:  HELP SAVE UPDT NOPR PRMT HALT 

COMMAND 
PINT 

m 

GENERAL    MATERIAL 
INTERFACE POINTS 

t—1 

o 
o " ■ ■* 

1 f—1 

-£- 
1—1 
•—* 

• — zc 
F-1 o 
Ö 
-7- 
r.i 
_j w « — 
_j 

o 
or 
v—-< 

Q w> o_ Oi 
Ct" o 

o 
a 

m 
oj 

MAT NO 
ES3 1 
EZH 2 
E3 3 

i —i 1 1 1— 
1.00  1.25   1.50   1.75   2.00 2.50 3.O0 

RXIflL LENGTH (IN.) 
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2.4.2.2 Modifying the Surface Shape 

The various modify commands j>how, Hot, Diange, Jnsert, Delete, and 

Return are shown next. The MSUR command was used to get into the modification 

level. The original body shape input was listed using S, and then plotted (in 

the ZOOMed coordinate system) using P. Next, C, was used to change the 

location of point 8 and the new shape was plotted. An additional point was 

added after point 8 and this shape was listed and plotted. Finally point 8 

was deleted with the resulting shape listed and plotted. 

The user then returned to the command level using R, and changed the 

"window" of the plot using ZOOM. 
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PLEASE SELECT A COMMAND FROM THE FOLLOWING LIST: 
PLOT COMMANDS:     PSUR PIMP PEXP PINT PALL ZOOM 
MODIFY COMMANDS:   MSUR MIMP MEXP MINT 
GENERAL COMMANDS:  HELP SAVE UPDT NOPR PRMT HALT 

COMMAND 
MSUR 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT R => RETURN 
C => CHANGE I => INSERT D => DELETE 
H => HELP 

MODIFY: 
S 
CONTROL VARIABLES:  ISS = 0  0 => TRANSIENT CONDUCTION 

1 => STEADY STATE COND. 
BOUNDARY LAYER 2 

INOPT =1  0 => ASCC77 INTERFACE FORMAT 
1 => ASCC80 INTERFACE FORMAT 

KLF =14  NO. OF POINTS INCLUDING PLUG 
NS =-12 NO. OF SURFACE POINTS 

NPN = 0  NO. OF POINTS ON NOSETIP 
MAT = 0  MATERIAL NUMBER 

0.06 INITIAL NOSE RADIUS 
0.00 INITIAL CONE HALF ANGLE 

ZMAX = 0.00 MAX. VEHICLE LENGTH 
STRD =200.0 MAX. TEMPERATURE RISE 

TS = 585. INITIAL SURFACE TEMP. 
GENERALIZED GEOMETRY WITH GENERALIZED INTERFACE FORMAT 

INTEGER VARIABLES: 

REAL VARIABLES: RNI 
THETA 

SURFACE POINTS: 

N RSP ZSP  NBl RI1 ZU  NB2 RI2 ZI2 NB3 
1 0.0000 0.0000 1 0.0000 0.0000 0 0.0000 0.0000 0 
2 0.0605 0.0010 1 0.0000 0.0000 0 0.0000 0.0000 0 
3 0.1050 0.2000 1 0.0000 0.0000 0 0.0000 0.0000 0 
4 0.1603 0.4500 1 0.0000 0.0000 0 0.0000 0.0000 0 
5 0.2157 0.7000 1 0.0000 0.0000 0 0.0000 0.0000 0 
6 0.2822 1.0000 1 0.0000 0.0000 0 0.0000 0.0000 0 
7 0.3375 1.2490 1 0.0000 0.0000 0 0.0000 0.0000 0 
8 0.3798 1.5500 1 0.0000 0.0000 0 0.0000 0.0000 0 
9 0.4290 1.9000 2 0.0000 0.0000 0 0.0000 0.0000 0 

10 0.4712 2.2000 2 0.0000 0.0000 0 0.0000 0.0000 0 
11 0.8788 5.1000 2 0.0000 0.0000 0 0.0000 0.0000 0 
12 1.2863 8.0000 2 0.0000 0.0000 0 0.0000 0.0000 0 

POINTS ON THE PLUG 
14 0.0000 8.0000 
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PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS: 
S => SHOW P => PLOT        R => RETURN 
C => CHANGE I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
P 

INITIAL SURFACE 

U"> 

i i 

—^ 
uJ 
_] hi 
_] 

r-j 

m 
i—i 

Q 
or Ll"> 

CO 
Cti 

_—•fi- 

B— 

1,00  1.2= 1.5D 1 .75 2.0Q 

FIMRL  LENGTH   (IN. 

—!  

2.50 3. OP 
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PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT        R => RETURN 
C => CHANGE I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
C RSP 8 0.25 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT         R => RETURN 
C => CHANGE I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
P 

INITIAL SURFACE 
\r, 
CO 

B  — 
*■-) 

o 
C~i 

■ t, — 
1 -r—I 

-?* 
1—1 

LÜ 

n: 
F-i '_> 
re, 
-^r 

cr. 
■ _ 

_J CD 

tr 
t—4 

Q 
<r OJ 
Ct:' 

5J 

_.—&— 
.-a--"- 

B— 
"tr 

l.OO      1.25 1.5D 5D 
l 

3.on 
flXIRL  LENGTH   (IN.) 
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PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT        R => RETURN 
C => CHANGE I => INSERT       D => DELETE 
H =>HELP 

MODIFY: 
1 ALL 8 
ENTER VALUES FOR RSP, ZSP, AND NBl AT POINT 9 
0.3798 1.55 1 
ENTER  VALUES FOR RSP,  ZSP,  AND NBl AT POINT 10 
0 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT        R => RETURN 
C => CHANGE I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
S 
CONTROL VARIABLES; ISS = 0  0 => TRANSIENT CONDUCTION 

1 => STEADY STATE COND. 
2 => BOUNDARY LAYER 
0 => ASCC77 INTERFACE FORMAT 
1 => ASCC80 INTERFACE FORMAT 
NO. OF POINTS INCLUDING PLUG 
NO. OF SURFACE POINTS 
NO. OF POINTS ON NOSETIP 
MATERIAL NUMBER 

RNI = 0.06 INITIAL NOSE RADIUS 
THETA = 0.00 INITIAL CONE HALF ANGLE 
ZMAX = 0.00 MAX. VEHICLE LENGTH 
STRD =200.0 MAX. TEMPERATURE RISE 

TS = 585. INITIAL SURFACE TEMP. 
GENERALIZED GEOMETRY WITH GENERALIZED INTERFACE FORMAT 

INTEGER VARIABLES: 

REAL VARIABLES: 

INOPT = 1 

KLF =15 
NS =-13 

NPN = 0 
MAT = 0 

SURFACE POINTS: 

N RSP ZSP  NBl RI1 ZU  NB2 RI2 ZI2 NB3 
1 0.0000 0.0000 1 0.0000 0.0000 0 0.0000 0.0000 0 
2 0.0605 0.0010 1 0.0000 0.0000 0 0.0000 0.0000 0 
3 0.1050 0.2000 1 0.0000 0.0000 0 0.0000 0.0000 0 
4 0.1603 0.4500 1 0.0000 0.0000 0 0.0000 0.0000 0 
5 0.2157 0.7000 1 0.0000 0.0000 0 0.0000 0.0000 0 
6 0.2822 1.0000 1 0.0000 0.0000 0 0.0000 0.0000 0 
7 0.3375 1.2490 1 0.0000 0.0000 0 0.0000 0.0000 0 
8 0.2500 1.5500 1 0.0000 0.0000 0 0.0000 0.0000 0 
9 0.3798 1.5500 1 0.0000 0.0000 0 0.0000 0.0000 0 

10 0.4290 1.9000 2 0.0000 0.0000 0 0.0000 0.0000 0 
11 0.4712 2.2000 2 0.0000 0.0000 0 0.0000 0.0000 0 
12 0.8788 5.1000 2 0.0000 0.0000 0 0.0000 0.0000 0 
13 1.2863 8.0000 2 0.0000 0.0000 0 0.0000 0.0000 0 

POINTS ON THE PLUG 
15 0.0000 8.0000 
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PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT         R => RETURN 
C => CHANGE I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
P 

INITIRL SURFRCE 
m 

o 
  i—i 

■                a —' 

1 1 

If) 

x:1-.- 
E-i O 
CB 
■x' 

k-1 .-, —_— 
_J ft  —-——" 

m ~ ,._,———-*-"■ 

_J ° _—*&— 
or 

Q U-. "—_ 
<n oj B-     ~~ "'"""•-___ 
ct ,_;- ~-fl 

o 
1=1 

1                       1                       1                       1                       1                       !                       1                       1                       1 
1.00      1.25         1.5D         1.75        2.0O         2.25         2.50         2.75        3.0D 

RXIRL LENGTH   (IN.) 
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PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT        R => RETURN 
C => CHANGE I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
D ALL 8 8 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT        R => RETURN 
C => CHANGE I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
S 
CONTROL  VARIABLES: ISS = 0      0 =>  TRANSIENT CONDUCTION 

1 => 
2 = 
0 = INOPT =  1 

INTEGER  VARIABLES: KLF 
NS 

=14 
=-12 

STEADY STATE COND. 
> BOUNDARY LAYER 
> ASCC77 INTERFACE FORMAT 

1 => ASCC80 INTERFACE FORMAT 
NO. OF POINTS INCLUDING PLUG 
NO. OF SURFACE POINTS 
NO. OF POINTS ON NOSETIP 
MATERIAL NUMBER 

0.06 INITIAL NOSE RADIUS 
0.00 INITIAL CONE HALF ANGLE 

ZMAX = 0.00 MAX. VEHICLE LENGTH 
STRD = 200.0 MAX. TEMPERATURE RISE 

TS = 585. INITIAL SURFACE TEMP. 
GENERALIZED GEOMETRY WITH GENERALIZED INTERFACE FORMAT 

NPN = 0 
MAT = 0 

REAL VARIABLES: RNI 
THETA 

SURFACE POINTS: 

N RSP ZSP  NB1 RI1 ZU  NB2 RI2 ZI2 NB3 
1 0.0000 0.0000 1 0.0000 0.0000 0 0.0000 0.0000 0 
2 0.0605 0.0010 1 0.0000 0.0000 0 0.0000 0.0000 0 
3 0.1050 0.2000 1 0.0000 0.0000 0 0.0000 0.0000 0 
4 0.1603 0.4500 1 0.0000 0.0000 0 0.0000 0.0000 0 
5 0.2157 0.7000 1 0.0000 0.0000 0 0.0000 0.0000 0 
6 0.2822 1.0000 1 0.0000 0.0000 0 0.0000 0.0000 0 
7 0.3375 1.2490 1 0.0000 0.0000 0 0.0000 0.0000 0 
8 0.3798 1.5500 1 0.0000 0.0000 0 0.0000 0.0000 0 
9 0.4290 1.9000 2 0.0000 0.0000 0 0.0000 0.0000 0 

10 0.4712 2.2000 2 0.0000 0.0000 0 0.0000 0.0000 0 
11 0.8788 5.1000 2 0.0000 0.0000 0 0.0000 0.0000 0 
12 1.2863 8.0000 2 0.0000 0.0000 0 0.0000 0.0000 0 

POINTS-ON THE PLUG 
14  0.0000  8.0000 
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PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW        P => PLOT R => RETURN 
C => CHANGE      I => INSERT D => DELETE 
H => HELP 

MODIFY: 
R 

PLEASE SELECT A COMMAND FROM THE FOLLOWING LIST: 
PLOT COMMANDS:     PSUR PIMP PEXP PINT PALL ZOOM 
MODIFY COMMANDS:   MSUR MIMP MEXP MINT 
GENERAL COMMANDS:  HELP SAVE NOPR PRMT HALT 

COMMAND 
ZOOM 
CURRENT WINDOW COORDINATES ARE: 
ZLEFT= 1.00 ZRITE= 3.00 RBOT= 0.00 RTOP= 1.00 

ENTER NEW COORDINATES 
0.0 4.0 0.0 1.0 
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2.4.2.3 Modifying the Implicit Grid 

In subsection 2.4.2.1, the plot of the implicit grid revealed a serious 

problem with the grid layout. This grid would be very unsuitable for 

BRLASCC's conduction calculation. It was modified at this point in the 

terminal session using MIMP. A listing of the important variables showed that 

a uniform grid was used. The variables DEL(I) I = 1, NS were changed to a 

nonuniform grid thickness, in order to make the grid appear uniform along the 

body. A uniform spacing along the rays was maintained by not defining 

DELN(3), and setting DELN(2) = 0.2. Notice that DELN(l) = 0. This variable 

is not used by BRLASCC OR BRLINPLOT. The DELN array starts at Index = 2 and 

ends at Index = LL. 
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PLEASE SELECT A COMMAND FROM THE FOLLOWING LIST: 
PLOT COMMANDS:     PSUR PIMP PEXP PINT PALL ZOOM 
MODIFY COMMANDS:   MSUR MIMP MEXP MINT 
GENERAL COMMANDS:  HELP SAVE UPDT NOPR PRMT HALT 

COMMAND 
MIMP 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW        P => PLOT R => RETURN 
C => CHANGE      I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
S 
VARIABLES: NS =-12  NO. OF SURFACE POINTS 

LL = 6  NO. OF IN-DEPTH NODLETS 
OX = 2.20  ORIGIN OF RAYS (FROM NOSETIP) 

UNIFORM IMPLICIT GRID: DEL = 0.30000    GRID THICKNESS 
DELN = 0.20000    NODLET THICKNESS 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT         R => RETURN 
C => CHANGE I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
P 

IMPLICIT    GRID 

E-i 

Z u 
—1 <=• 

IE 

gin 

D.O 0.5 
-1  
1.0. 1.5 3.0 3.5 *.0 

RXIflL LENGTH (IN.) 
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PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT        R => RETURN 
C => CHANGE I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
C DEL 2 .3 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT        R => RETURN 
C => CHANGE I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
C DEL 3 .3 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT        R => RETURN 
C => CHANGE I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
C DEL 4 .3 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT        R => RETURN 
C => CHANGE I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
C DEL 5 .3 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW        P => PLOT R => RETURN 
C => CHANGE      I => INSERT D => DELETE 
H => HELP 

MODIFY: 
C DEL 6 .3 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW        P => PLOT R => RETURN 
C => CHANGE      I => INSERT D => DELETE 
H => HELP 

MODIFY: 
C DEL 7 .3 
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PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW       P => PLOT        R => RETURN 
C => CHANGE      I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
C DEL 8 .25 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW        P => PLOT        R => RETURN 
C => CHANGE      I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
C DEL 9 .16 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW        P => PLOT        R => RETURN 
C => CHANGE      I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
C DEL 10 .15 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW        P => PLOT        R => RETURN 
C => CHANGE      I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
C DEL 11 .15 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW        P => PLOT        R => RETURN 
C => CHANGE      I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
C DEL 12 .15 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW        P => PLOT        R => RETURN 
C => CHANGE      I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
S 
VARIABLES: 

OX : 

NS =-12  NO. OF SURFACE POINTS 
LL = 6  NO. OF IN-DEPTH NODLETS 
2.20  ORIGIN OF RAYS (FROM NOSETIP) 
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IMPLICIT GRID THICKNESSES AND NODLET DISTRIBUTION: 

N    DEL        L   DELN 
1 0.30000       1 O.OOOOOE+00 
2 0.30000 
3 0.30000 
4 0.30000 
5 0.30000 
6 0.30000 
7 0.30000 
8 0.25000 
9 0.16000 

10 0.15000 
11 0.15000 
12 0.15000 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT        R => RETURN 
C => CHANGE I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
C DELN 2 .2 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT        R => RETURN 
C => CHANGE I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
S 
VARIABLES: NS =-12  NO. OF SURFACE POINTS 

LL = 6  NO. OF IN-DEPTH NODLETS 
OX = 2.20  ORIGIN OF RAYS (FROM NOSETIP) 

IMPLICIT GRID THICKNESSES AND NODLET DISTRIBUTION: 

DEL 
0.30000 
0.30000 
0.30000 

4 0.30000 
5 
6 
7 

0.30000 
0.30000 
0.30000 

8 0.25000 
9 0.16000 

10 0.15000 
11 0.15000 
12 0.15000 

L    DELN 
1 O.OOOOOE+OO 
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PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT        R => RETURN 
C => CHANGE I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
P 

IMPLICIT    GRID 
in 
OJ~ 

o 

1 C'J~ 
—?r 

1 1 

ITS 

IE 
t-i 
re, 
~p* 
DJ 
._] '3« 

•»—1 

_J 
ir 
H—4 

Ci <r U.i 

tc: o- 

CZl 
a 

OJ 

0.0 0.5 l.Q 
~I— 
1.5 2.0 2.5 3.Ö 1.0 

RXIflL LENGTH (IN.) 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P = > PLOT        R => RETURN 
C => CHANGE I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
R 
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2.4.2.4 Modifying the Explicit Grid 

Using PEXP, the explicit grid was modified by the user. The user 

thought that the uniform spacing of XDIF(2) = 0.2 was too large so the grid 

size was reduced. The following hints are useful when modifying the explicit 

grid. 

• If a uniform grid is desired, only XDIF(2) needs to be changed. 

The programs know to use uniform spacing if XDIF(3) = 0. 

• If the user wants to change to a nonuniform grid, the best way is 

to reduce the number of grid points IL and JL, and then use the 

J_nsert method. If J_nsert is not used, then each and e^ery  grid 

point must be £hanged which is more tedious for the user. (Both 

methods are illustrated in this subsection). As you insert values, 

the IL and JL counters will be updated. 

• The user should make sure that there is a good overlap between 

the implicit and explicit grid system so that adequate boundary 

conditions will exist. The explicit grid points falling within the 

implicit grid are drawn as triangles. 

Although many changes were made to the explicit grid, the user returned 

to a uniform grid with XDIF(2) =0.15 

This was easily accomplished by setting XDIF(3) = 0 and XDIF(2) = 0.15. 

The other XDIF values and the YDIF values did not need to be changed back. 
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PLEASE SELECT A COMMAND FROM THE  FOLLOWING LIST: 
PLOT COMMANDS: PSUR    PIMP    PEXP    PINT    PALL    ZOOM 
MODIFY COMMANDS: MSUR    MIMP    MEXP    MINT 
GENERAL COMMANDS: HELP    SAVE    UPDT    NOPR    PRMT    HALT 

COMMAND 
MEXP 

PLEASE  SELECT ONE OF THE  FOLLOWING MODIFICATION OPTIONS 
S => SHOW P =>  PLOT R => RETURN 
C => CHANGE I  =>  INSERT D => DELETE 
H => HELP 

MODIFY: 
S 
INTEGER  VARIABLES:     IL =44    NO.  OF AXIAL  VALUES 

JL =10    NO.  OF RADIAL   VALUES 
UNIFORM EXPLICIT GRID:   XDIF = 0.20000 GRID  STEP  SIZE 

PLEASE  SELECT ONE OF THE  FOLLOWING MODIFICATION OPTIONS 
S =>  SHOW P =>  PLOT                       R =>  RETURN 
C => CHANGE I  =>  INSERT                  D => DELETE 
H => HELP 

MODIFY: 
P 

cs 

_J = 

EXPLICIT    GRID 
NODE POINTS 

_„ —ar A  x  ii  ji. 

"~4 _i *__A-—t-—1  +  +  +  +  + 

+  +  ■»  +  +  +  +  +  +  +  + 

C * r:~ -*_ _4_ 

o.ci 
i 

1.0    1.5    2.0    2.5 

flXIRL  LENGTH   (IN. 
3.0 3.S i.ü 
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PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT         R => RETURN 
C => CHANGE I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
C IL 1 55 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT        R => RETURN 
C => CHANGE I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
C JL 1 11 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW        P => PLOT R => RETURN 
C => CHANGE      I => INSERT D => DELETE 
H => HELP 

MODIFY: 
C XDIF 2 0.15 
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PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT        R => RETURN 
C => CHANGE I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
P 

i/> 

CJ ~ 

o 

1 C3 
—?r 

1 1 

" • 
y"j 

nr 
h-i 
r'C, 
-•* 
LJ 
...] •—■ 

i-H 

_J 
cE 
I 1 

l_J lrt 

tu o~" 

cii 
■ 

oj 

EXPLICIT    GRID 
NODE POINTS 

 ——ET    Ji     A.     Ji      AL   _;CL 

i    i  ji_--i4:—•r~~1f~~+   +   +   +    +   +    +   f   +    +   + 

44-     +     +     4+-     +     +     +    r     +    +     +     f    +     +    + 

_| 4 1 1 1 1 1 ►• 1—1 -t 1 1 1 ! 1 1- 

o.o 
T" 
D.: 

T T 
i.a 

RXIfll 
2.0 2.5 

LENGTH   (IN. 

1— 
3.0 

T ~1 
4.0 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT         R => RETURN 
C => CHANGE I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
R 
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PLEASE SELECT A COMMAND FROM THE FOLLOWING LIST: 
PLOT COMMANDS:     PSUR PIMP PEXP PINT PALL ZOOM 
MODIFY COMMANDS:   MSUR MIMP MEXP MINT 
GENERAL COMMANDS:  HELP SAVE UPDT NOPR PRMT HALT 

COMMAND 
ZOOM 
CURRENT WINDOW COORDINATES ARE: 
ZLEFT= 0.00 ZRITE= 4.00 RBOT= 0.00 RTOP= 1.00 

ENTER NEW COORDINATES 
0.0 8.0 0.0 2.7 

PLEASE SELECT A COMMAND FROM THE FOLLOWING LIST: 
PLOT COMMANDS:     PSUR PIMP PEXP PINT PALL ZOOM 
MODIFY COMMANDS:   MSUR MIMP MEXP MINT 
GENERAL COMMANDS:  HELP SAVE UPDT NOPR PRMT HALT 

COMMAND 
MEXP 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW        P => PLOT R => RETURN 
C => CHANGE      I => INSERT D => DELETE 
H => HELP 

MODIFY: 
S 
INTEGER VARIABLES: IL =55 

JL =11 
UNIFORM EXPLICIT GRID: XDIF 

NO. OF AXIAL VALUES 
NO. OF RADIAL VALUES 
= 0.15000    GRID STEP SIZE 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT        R => RETURN 
C => CHANGE I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
C YDIF 2 .1 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT        R => RETURN 
C => CHANGE I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
S 
INTEGER  VARIABLES:     IL =55    NO.  OF AXIAL  VALUES 

JL =11    NO.  OF RADIAL  VALUES 
UNIFORM EXPLICIT GRID:   XDIF = 0.15000 GRID STEP SIZE 
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PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT         R => RETURN 
C => CHANGE I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
C XDIF 3 .1 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT        R => RETURN 
C => CHANGE I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
S 
INTEGER VARIABLES: IL =55 NO. OF AXIAL VALUES 

JL =11 NO. OF RADIAL VALUES 
EXPLICIT GRID STEP SIZES: 

I    XDIF J   YDIF 
2 O.1500O 2 0.10000 
3 0.10000 3 O.OOOOOE+OO 
4 O.OOOOOE+OO 4 O.OOOOOE+OO 
5 O.OOOOOE+OO 5 O.OOOOOE+OO 
6 O.OOOOOE+OO 6 O.OOOOOE+OO 
7 O.OOOOOE+OO 7 O.OOOOOE+OO 
8 O.OOOOOE+OO 8 O.OOOOOE+OO 
9 O.OOOOOE+OO 9 O.OOOOOE+OO 

10 O.OOOOOE+OO 10 O.OOOOOE+OO 
11 O.OOOOOE+OO 11 O.OOOOOE+OO 
12 O.OOOOOE+OO 
13 O.OOOOOE+OO 
14 O.OOOOOE+OO 
15 O.OOOOOE+OO 
16 O.OOOOOE+OO 
17 O.OOOOOE+OO 
18 O.OOOOOE+OO 
19 O.OOOOOE+OO 
20 O.OOOOOE+OO 
21 O.OOOOOE+OO 
22 O.OOOOOE+OO 
23 O.OOOOOE+OO 
24 O.OOOOOE+OO 
25 O.OOOOOE+OO 
26 O.OOOOOE+OO 
27 O.OOOOOE+OO 
28 O.OOOOOE+OO 
29 O.OOOOOE+OO 
30 O.OOOOOE+OO 
31 O.OOOOOE+OO 
32 O.OOOOOE+OO 
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33 O.OOOOOE+00 
34 O.OOOOOE+00 
35 O.OOOOOE+00 
36 O.OOOOOE+OO 
37 O.OOOOOE+00 
38 O.OOOOOE+00 
39 O.OOOOOE+OO 
40 O.OOOOOE+00 
41 O.OOOOOE+00 
42 O.OOOOOE+OO 
43 O.OOOOOE+00 
44 O.OOOOOE+00 
45 O.OOOOOE+00 
46 O.OOOOOE+00 
47 O.OOOOOE+OO 
48 O.OOOOOE+00 
49 O.OOOOOE+OO 
50 O.OOOOOE+00 
51 O.OOOOOE+OO 
52 O.OOOOOE+00 
53 O.OOOOOE+00 
54 O.OOOOOE+OO 
55 O.OOOOOE+00 
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PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT        R => RETURN 
C => CHANGE I => INSERT      D => DELETE 
H => HELP 

MODIFY: 
C XDIF 3 .15 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT        R => RETURN 
C => CHANGE I => INSERT      D => DELETE 
H => HELP 

MODIFY: 
C XDIF 4 .15 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT        R => RETURN 
C => CHANGE I => INSERT      D => DELETE 
H => HELP 

MODIFY: 
C IL 1 4 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT        R => RETURN 
C => CHANGE I => INSERT      D => DELETE 
H => HELP 

MODIFY: 
S 
INTEGER VARIABLES: IL = 4 NO. OF AXIAL VALUES 

JL =11 NO. OF RADIAL VALUES 
EXPLICIT GRID STEP SIZES: 

I    XDIF J   YDIF 
2 0.15000 2 0.10000 
3 0.15000 3 O.OOOOOE+OO 
4 0.15000 4 O.OOOOOE+OO 

5 O.OOOOOE+OO 
6 O.OOOOOE+OO 
7 O.OOOOOE+OO 
8 O.OOOOOE+OO 
9 O.OOOOOE+OO 

10 O.OOOOOE+OO 
11 O.OOOOOE+OO 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT        R => RETURN 
C => CHANGE I => INSERT      D => DELETE 
H => HELP 

MODIFY: 
C JL 1 2 
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PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT        R => RETURN 
C => CHANGE I => INSERT      D => DELETE 
H => HELP 

MODIFY: 
S 
INTEGER   VARIABLES:     IL = 4 

JL = 2 
EXPLICIT GRID STEP SIZES: 

NO.  OF AXIAL   VALUES 
NO.  OF RADIAL   VALUES 

1 XDIF 
2 0.15000 
3 0.15000 
4 0.15000 

J   YDIF 
2 0.10000 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT       R => RETURN 
C => CHANGE I => INSERT      D => DELETE 
H => HELP 

MODIFY: 
I XDIF 4 
ENTER VALUE 5 
.15 
ENTER VALUE 6 
.15 
ENTER VALUE 7 
.15 
ENTER VALUE 8 
.15 
ENTER VALUE 9 
.15 
ENTER VALUE 10 
.15 
ENTER VALUE 11 
.15 
ENTER VALUE 12 
.2 
ENTER VALUE 13 
.1 
ENTER VALUE 14 
.15 
ENTER VALUE 15 
.15 
ENTER VALUE 16 
.2 
ENTER VALUE 17 
.1 
ENTER VALUE 18 
.15 
ENTER VALUE 19 
.15 
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ENTER   VALUE 20 
.2 
ENTER  VALUE 21 
.15 
ENTER  VALUE 22 
.1 
ENTER  VALUE 23 
.15 
ENTER   VALUE 24 
.15 
ENTER   VALUE 25 
.2 
ENTER  VALUE 26 
.1 
ENTER  VALUE  27 
.15 
ENTER  VALUE 28 
.15 
ENTER   VALUE 29 
.15 
ENTER   VALUE 30 
.2 
ENTER   VALUE 31 
.1 
ENTER  VALUE 32 
.15 
ENTER   VALUE  33 
.15 
ENTER  VALUE 34 
.2 
ENTER  VALUE  35 
.1 
ENTER  VALUE 36 
.15 
ENTER  VALUE  37 
.15 
ENTER  VALUE  38 
.2 
ENTER  VALUE  39 
.1 
ENTER  VALUE 40 
.2 
ENTER  VALUE 41 
.1 
ENTER  VALUE 42 
.2 
ENTER  VALUE 43 
.1 
ENTER   VALUE 44 
.2 
ENTER   VALUE 45 
.1 
ENTER  VALUE 46 
.2 
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ENTER 
.1 
ENTER 
.2 
ENTER 
.1 
ENTER 
.2 
ENTER 
.1 
ENTER 
.15 
ENTER 
.15 
ENTER 
.1 
ENTER 
.1 
ENTER 
.1 
ENTER 
Q 

VALUE 47 

VALUE 48 

VALUE 49 

VALUE 50 

VALUE 51 

VALUE 52 

VALUE 53 

VALUE 54 

VALUE 55 

VALUE 56 

VALUE 57 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT        R => RETURN 
C => CHANGE I => INSERT      D => DELETE 
H => HELP 

MODIFY: 
P 

o 

2; 

tr 

8°. 
ct. —■ 

EXPLICIT GRID 
NODE POINTS 

Hffffffi •ft it tttttt ttttttn mtttntt tttttttt itttttttn 
I 1 1 1 1 I I 
O.O        ].0 2.0 3-D 4.0 5.0 6.0 

FIXIRL LENGTH  (IN.) 
7.0 6.0 
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PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT        R => RETURN 
C => CHANGE I => INSERT      D => DELETE 
H => HELP 

MODIFY: 
S 
INTEGER VARIABLES: IL =56 NO. OF AXIAL VALUES 

JL = 2 NO. OF RADIAL VALUES 
EXPLICIT GRID STEP SIZES: 

I XDIF J   YDIF 
2 0.15000 2 0.10000 
3 0.15000 
4 0.15000 
5 0.15000 
6 0.15000 
7 0.15000 
8 0.15000 
9 0.15000 

10 0.15000 
11 0.15000 
12 0.20000 
13 0.10000 
14 0.15000 
15 0.15000 
16 0.20000 
17 0.10000 
18 0.15000 
19 0.15000 
20 0.20000 
21 0.15000 
22 0.10000 
23 0.15000 
24 0.15000 
25 0.20000 
26 0.10000 
27 0.15000 
28 0.15000 
29 0.15000 
30 0.20000 
31 0.10000 
32 0.15000 
33 0.15000 
34 0.20000 
35 0.10000 
36 0.15000 
37 0.15000 
38 0.20000 
39 0.10000 
40 0.20000 
41 0.10000 
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42 0. 
43 0. 
44 0. 
45 0. 
46 0. 
47 0. 
48 0. 
49 0. 
50 0. 
51 0. 
52 0. 
53 0. 
54 0. 
55 0. 
56 0. 

20000 
10000 
20000 
10000 
20000 
10000 
20000 
10000 
10000 
10000 
15000 
15000 
10000 
10000 
10000 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT        R => RETURN 
C => CHANGE I => INSERT       D => DELETE 
H => HELP 

MODIFY: 
C IL 1 55 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW        P => PLOT R => RETURN 
C => CHANGE      I => INSERT D => DELETE 
H => HELP 

MODIFY: 
C JL 1 11 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW       P => PLOT R => RETURN 
C => CHANGE      I => INSERT D => DELETE 
H => HELP 

MODIFY: 
C XDIF 3 0.0 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT        R => RETURN 
C => CHANGE I => INSERT       D => DELETE 
H => HELP 

MODIFY: 

INTEGER VARIABLES: IL =55 NO. OF AXIAL VALUES 
JL =11 NO. OF RADIAL VALUES 

UNIFORM EXPLICIT GRID: XDIF = 0.15000   GRID STEP SIZE 
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PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT                      R => RETURN 
C => CHANGE I =>  INSERT                  D => DELETE 
H => HELP 

MODIFY: 
P 

EXPLICIT    GRID 
NODE POINTS 

E-i 

in 

01 

en 

OJ 

-—-*STi 
_ -6-tc15"3SAJlr+-t"Tf:f + + + + + ■+ +■ 
kiJt*-+i<TT-4- + + 4 4 + + + ++ + + + +••■ 

  _ -4- + 44 4- + + H-4-4-44 4+ + +4- + + 4+--- 
^_ HTÄi^iH!t-t-*-:r:4- + 4 4-t- + 4 4- + + 4 4f + + 4- + 4-4 4f + 4- + + 4- + 4+--- 

 „--4CS3ttLAjx+<f-r+ +f+. + + + + 4.4+.f + + + + + 4 + f + + + + + 44+, + + + + + + 4f.. 
_^-TElÄ'trtF^^4 4 + + + 4- + 4-4f+-4- + + + 4-4+-t- + +4- + + 4 4f+ + +- + + 4 4t + 4-4-4-4- + 4+-- 

&*r' I   I   I   I   I   I   I   I I  I   i. t  I  I   I  ) I   i   i  I   i  i  k i i   i  i  i   i   i   i   i  i i   i   i   i i I   I  I  I  t I I 

I 1 " 1 1 1 1  
O.O 3.0 2,0 3.D 4.0 5.0 5.0 

flXIRL  LENGTH   (IN.) 
7.0 

-1 
5.0 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S => SHOW P => PLOT                       R => RETURN 
C => CHANGE I  ->  INSERT                  D => DELETE 
H => HELP 

Modify: 
R 

56 



PLEASE SELECT A COMMAND FROM THE FOLLOWING LIST: 
PLOT COMMANDS:     PSUR PIMP PEXP PINT PALL ZOOM 
MODIFY COMMANDS:   MSUR MIMP MEXP MINT 
GENERAL COMMANDS:  HELP SAVE UPDT NOPR PRMT HALT 

COMMAND 
ZOOM 
CURRENT WINDOW COORDINATES ARE: 
ZLEFT= 0.00 ZRITE= 8.00 RBOT= 0.00 RTOP= 2.70 

ENTER NEW COORDINATES 
1.0 3.0 
0.0 0.5 
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2.4.2.5 Modifying the General Interface Locations 

In subsection 2.4.2.1, the plot of the interface locations using PINT 

showed a small discrepancy in the interface definitions. In this section, the 

small gap between materials 1 and 3 was corrected. It was found that the 

radii of points 12 and 31 did not match, therefore point 31 was ttianged and 

the new interfaces were Hotted. The user then completed the session by using 

SAVE to create a new geometry file with all corrections included. 
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PLEASE SELECT A COMMAND FROM THE FOLLOWING LIST: 
PLOT COMMANDS:    PSUR PIMP PEXP PINT PALL  ZOOM 
MODIFY COMMANDS:   MSUR MIMP MEXP MINT 
GENERAL COMMANDS:  HELP SAVE UPDT NOPR PRMT  HALT 

COMMAND 
MINT 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S =< SHOW P =< PLOT R =< RETURN 
C =< CHANGE I =< INSERT D =< DELETE 
H =< HELP 

MODIFY: 
S 
VARIABLES: NIF= 33 NO. OF INTERFACE POINTS 

INTERFACE LOCATIONS: 

N 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

RIS 
0.0000 
0.0605 
0.1050 
0.1603 
0.2157 
0.2822 
0.3375 
0.3798 
0.4250 
0.3200 
0.2910 
0.2260 
0.1571 
0.0775 
0.0775 
0.0000 
0.0000 
0.0000 
0.0775 
0.0775 
0.2910 
0.3200 
0.4250 
0.4712 
0.8788 
1.2863 
0.0000 
0.0000 
0.0775 
0.1571 
0.2157 
0.0775 
0.0775 

ZIS 
0.0000 
0.0010 
0.2000 
0.4500 
0.7000 
1.0000 
1.2490 
1.5500 
1.8750 
1.9400 
1.7600 
1.7600 
1.2680 
1.2680 
0.8600 
0.8600 
0.0000 
0.8600 
0.8600 
1.7600 
1.7600 
1.9400 
1.8750 
2.2000 
5.1000 
8.0000 
8.0000 
0.8600 
1.2680 
1.2680 
1.7600 
1.7600 
1.2680 

NBS 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
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PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S =< SHOW P =< PLOT        R =< RETURN 
C =< CHANGE I =< INSERT       D =< DELETE 
H =< HELP 

MODIFY: 
P 

C3 
*—« 

o 
Q " ■ — 

I 1—1 

T" 
1—I 
- . 

in 
:JZ 
E-i o 
■3 
-p- 
r.i 
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_j o 
cr 
•—i 

L_I If» m C'J 
cd o 
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Q 

■ 
oj 

GENERAL    MRTERIflL 
INTERFRCE    POINTS 

■ft:' 

MAT NO 
EZ3 1 
EZD 2 
ED 3 

i i 1 1 1 1 f 1 1 
l.OO     1.25 1.5D 1.75        2.0D        3.25        2.50        2.75        3.DO 

AXIAL LENGTH (IN.) 
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PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S =< SHOW P =< PLOT        R -< RETURN 
C =< CHANGE I =< INSERT       D =< DELETE 
H =< HELP 

MODIFY: 
C RIS 31 .2260 

PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S =< SHOW P =< PLOT        R =< RETURN 
C =< CHANGE I =< INSERT      D =< DELETE 
H =< HELP 

MODIFY: 
P 

O 

in 

Iß 
*—4 

Q u> 

o o 
■ o. 

GENERAL    MRTERIflL 
INTERFACE POINTS 

H'i'>M •>' 

T T 

MRT NO 
EZ3 1 
Iv.'J a. 

T 
1.00  1.25   1.5D   1.75   2.00   2.25   2.5G   2.75   3.DO 

RXIRL LENGTH (IN.) 
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PLEASE SELECT ONE OF THE FOLLOWING MODIFICATION OPTIONS 
S =< SHOW P =< PLOT        R =< RETURN 
C =< CHANGE I =< INSERT       D =< DELETE 
H =< HELP 

MODIFY: 
R 

PLEASE SELECT A COMMAND FROM THE FOLLOWING LIST: 
PLOT COMMANDS:     PSUR PIMP PEXP PINT PALL  ZOOM 
MODIFY COMMANDS:   MSUR MIMP MEXP MINT 
GENERAL COMMANDS:  HELP SAVE UPDT NOPR PRMT  HALT 

COMMAND 
NOPR 
COMMAND 
ZOOM 
CURRENT WINDOW COORDINATES ARE: 
ZLEFT= 1.00 ZRITE= 3.00 RBOT= 0.00 RTOP= 0.50 

ENTER NEW COORDINATES 
0.0 8.0 0.0 2.7 
COMMAND 
PRMT 

PLEASE SELECT A COMMAND FROM THE FOLLOWING LIST: 
PLOT COMMANDS:     PSUR PIMP PEXP PINT PALL  ZOOM 
MODIFY COMMANDS:   MSUR MIMP MEXP MINT 
GENERAL COMMANDS:  HELP SAVE UPDT NOPR PRMT  HALT 

COMMAND 
SAVE 

62 



PLEASE SELECT A COMMAND FROM THE FOLLOWING LIST: 
PLOT COMMANDS:    PSUR PIMP PEXP PINT PALL  ZOOM 
MODIFY COMMANDS:   MSUR MIMP MEXP MINT 
GENERAL COMMANDS:  HELP SAVE UPDT NOPR PRMT  HALT 

COMMAND 
PALL 

INITIRL CONFIGURATION 

o 

tö~ 
CS 
T 
CÜ 
.,.] cr> 

«-■.i- 

_J 
tr 
►—i 

Q 
<E ■_j 

tt: ',-, 

Q 
N 

oj 

MAT NO 
EZ3 1 
EZD 2 

H= **,+.+•.•+.+ + * *'+• ■+>■+■+"* * if <f «+.*v • 
^^r^^f2juifirtir:K^r?vH>>-++-* *^f-t-4 +*++•+++■* ■+>;+;+■;** + ■% * f - ■ 

0.0 1.0 3.D 

RXIRL 

 1  
4.0 

LENGTH 
5.0 

(IN.) 
5.0 7.0 5.0 

PLEASE SELECT A COMMAND FROM THE FOLLOWING LIST: 
PLOT COMMANDS:     PSUR PIMP PEXP PINT PALL  ZOOM 
MODIFY COMMANDS:   MSUR MIMP MEXP MINT 
GENERAL COMMANDS:  HELP SAVE UPDT NOPR PRMT  HALT 

COMMAND 

ENDTOF DISSPLA 9.0 » 27308 VECTORS GENERATED IN 15 PLOT FRAMES. 
PROPRIETARY SOFTWARE PRODUCT OF ISSCO, SAN DIEGO, CA. 

8295 VIRTUAL STORAGE REFERENCES; 4 READS; 0 WRITES. 
FORTRAN STOP 
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2.4.3    New BRLASCC Table 3 

$ EDT NEWGEOH.PCH 

03 
12   0   0 

.2000     585.00     200.00 

BRL FLIGHT CASE (YUMA TS=125 I )E 
-12   0   0 
0.60000E-01 O.OOOOOE+OO P.OOOOOE+OO 2 
0.00000 0.00000 1 
0.00100 0.06050 1 
0.20000 0.10500 1 
0.45000 0.16030 1 
0.70000 1.21570 1 
1.00000 0.28220 1 
.1.24900 0.33750 1 
1.55000 0.37980 1 
1.90000 0.42900 2 
2.20000 0.47120 2 
5.10000 0.87880 2 
8.00000 1.28630 2 
33 
0.00000 0.00000 1 
0.00100 0.06050 1 
0.20000 0.10500 1 
0.45000 0.16030 1 
0.70000 1.21570 1 
1.00000 0.28220 1 
1.24900 0.33750 1 
1.55000 0.37980 1 
1.87500 0.42500 1 
1.94000 0.32000 1 
1.76000 0.29100 1 
1.76000 0.22600 1 
1.26800 0.15710 1 
1.26800 0.07750 1 
0.86000 0.07750 1 
0.86000 0.00000 1 
0.00000 0.00000 1 
0.86000 0.00000 2 
0.86000 0.07750 2 
1.76000 0.07750 2 
1.76000 0.29100 2 
1.94000 0.32000 2 
1.87500 0.42500 2 
2.20000 0.47120 2 
5.10000 0.87880 2 
8.00000 1.28630 2 
8.00000 0.00000 2 
0.86000 0.00000 2 
1.26800 0.07750 3 
1.26800 0.15710 3 
1.76000 0.22600 3 
1.76000 0.07750 3 
1.26800 0.07750 3 
8.0000   O.OOOOOE+OO 
6  12 

0.20000E+00 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 
0.30000E+00 0.30000E+00 0.30000E+00 0.30000E+00 0.30000E+00 0.30000E+00 
0.30000E+00 0.25000E+00 0.16000E+00 0.15000E+00 0.15000E+00 0.15000E+00 
55  11 
0.15000E+00 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 

Command: EXIT 
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No.   of 
Copies Organization 

DISTRIBUTION  LIST 

No.   of 
Copies Organization 

12    Administrator 
Defense Technical   Info Center 
ATTN:    DTIC-DDA 
Cameron Station 
Alexandria, VA    22314 

1 Commander 
US Army Materiel Development 

and Readiness Command 
ATTN: DRCDMD-ST 
5001 Eisenhower Avenue 
Alexandria, VA 22333 

8 Commander 
Armament R&D Center 
US Army AMCCOM 
ATTN: DRSMC-TDC (D) 

DRSMC-TSS (D) 
DRSMC-LCA-F (D) 

Mr. D. Mertz 
Mr. H. Hudgins 
Mr. A. Loeb 
Mr. R. Kline 
Mr. S. Kahn 

Dover, NJ 07801 

1 Director 
US Army Air Mobility Research 

and Development Laboratory 
Ames Research Center 
Moffett Field, CA 94035 

1 Commander 
US Army Communications Research 

and Development Command 
ATTN: DRSEL-ATDD 
Fort Monmouth, NJ 07703 

1    Commander 
US Army Electronics Research 

and Development  Command 
Technical   Support Activity 
ATTN:    DELSD-L 
Fort Monmouth,  NJ    07703 

1 Commander 
US Army Missile Command 
ATTN: DRSMI-R 
Redstone Arsenal, AL 35898 

1 Commander 
US Army Armament, Munitions 

and Chemical Command 
ATTN: DRSMC-LEP-L(R) 
Rock Island, IL 61299 

1 Director 
Benet Weapons Laboratory 
Armament R&D  Center 
US Army AMCCOM 
ATTN:    DRSMC-LCB-TL   (D) 
Watervliet,  NY    12189 

1 Commander 
US Army Aviation Research and 

Development Command 
ATTN:    DRDAV-E 
4300 Goodfellow Blvd 
St.  Louis,  MO    63120 

1  Commander 
US Army Missile Command 
ATTN:  DRSMI-RDK, Dr. B. Walker 
Redstone Arsenal, AL  35898 

1 Commander 
US Army Missile Command 
ATTN: DRSMI-YDL 
Redstone Arsenal, AL 35898 

1 Commander 
US Army Tank Automotive Command 
ATTN: DRSTA-TSL 
Warren, MI 48090 

1    Director 
US Army TRAD0C Systems 

Analysis Activity 
ATTN: ATAA-SL 
White Sands Missile Range, 

NM 88002 

1 Commander 
US Army Research Office 
P. 0. Box 12211 
Research Triangle Park, 
NC 27709 
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No.   of 
Copies Organization 

DISTRIBUTION  LIST 

No. of 
Copies Organization 

1 Commander 
US Naval Air Systems Command 
ATTN: AIR-604 
Washington, D. C. 20360 

2 Commander 
David W. Taylor Naval Ship 

Research and Development 
Center 

ATTN: Dr. S. de los Santos 
Mr. Stanley Gottlieb 

Bethesda, Maryland 20084 

1 Commander 
US Naval Surface Weapons Center 
ATTN:  Code DK20 
Dahlgren, VA 22448 

1 Commander 
US Naval Surface Weapons Center 
ATTN: Code R44 

Dr. T. Zien 
Silver Spring, MD 20910 

1 Commander 
US Naval Weapons Center 
ATTN: Code 3431, Tech Lib 
China Lake, CA 93555 

1 D i rect o r 
NASA Langley Research Center 
ATTN: NS-185, Tech Lib 
Langley Station 
Hampton, VA 23365 

2 Commandant 
US Army Infantry School 
ATTN: ATSH-CD-CS0-0R 
Fort Benning, GA 31905 

3 ACUREX Corporation/Aerotherm Div 
ATTN: Mr. W. S. Kobayashi 

Dr. R. C. Strawn 
Mrs. R. A. S. Beck 

555 Clyde Avenue 
P.O. Box 7555 
Mountain View, CA 94039 

2 Sandia National Laboratory 
ATTN: Technical Staff, 

Dr. W.L. Oberkampf 
Aeroballistics Division 

5631, H.R. Vaughn 
Albuquerque, NM 87115 

1 Massachusetts Institute of 
Technology 

ATTN: Tech Library 
77 Massachusetts Avenue 
Cambridge, MA 02139 

1 University of Delaware 
Mechanical and Aerospace 

Engineering Department 
ATTN: Dr. J. E. Danberg 
Newark, DE 19711 

Aberdeen Proving Ground 

Dir, USAMSAA 
ATTN: DRXSY-D 

DRXSY-MP, H. Cohen 

Cdr, USATEC0M 
ATTN: DRSTE-T0-F 

Cdr, CRDC, AMCC0M 
ATTN: DRSMC-CLB-PA 

DRSMC-CLN 
DRSMC-CLJ-L 

AFWL/SUL 
Kirtland AFB, 87117 

Commander 
US Army Missile Command 
ATTN:  DRSMI-RDK 

Mr. R. Deep 
Redstone Arsenal, AL  35898 
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USER EVALUATION OF REPORT 

Please take a few minutes to answer the questions below; tear out 
this sheet, fold as indicated, staple or tape closed, and place 
in the mail.  Your comments will provide us with information for 
improving future reports. 

1.  BRL Report Number  

2.  Does this report satisfy a need?  (Comment on purpose, related 
project, or other area of interest for which report will be used.) 

3. How, specifically, is the report being used?  (Information 
source, design data or procedure, management procedure, source of 

ideas, etc.) —  

4. Has the information in this report led to any quantitative 
savings as far as man-hours/contract dollars saved, operating costs 
avoided, efficiencies achieved, etc.? If so, please elaborate. 

5. General Comments (Indicate what you think should be changed to 
make this report and future reports of this type more responsive 
to your needs, more usable, improve readability, etc.)  

6.  If you would like to be contacted by the personnel who prepared 
this report to raise specific questions or discuss the topic, 
please fill in the following information. 

Name: 

Telephone Number: 

Organization Address: 


